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(54) An 
(57) An e 

surrounding light sensor (10) for d 
light surrounding a vehicle and a rear light sensor (12) 
for detecting quantity ol light In the rear of the vehicle. 
An amount of coloration is changed in accordance with 



quantities of fight detected by these light sensors. An 
optical filter (77.76) of a fixed light transmltfance Is pro- 
vided in front of a light receiving surface of either one or 
both of tjiesBllghtserBorBtordecreaslngquantityof light 
incident to said light censor or sensors. 
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Description 

This invention relates to an electrochromic (herein- 
after ab bre v ia ted as "EC") antiglare mirror used as an 
inside or outside mirror of a vehicle and. more particu- 
larly, to an EC antiglare mirror having an optimum sen- 
sWviry characteristic In a case where en amount of 
coloration is automatically controlled by detecting cjuart- 
trty of Bflht surrounding or In the rear of the vehicle. 

An EC antiglare mirror Is made by covering the front 
surface of the reflecting surface of a mirror with an EC 
element film and achieves an antiglare effect against 
light from headlights of a succeeding vehicle while run- 
ning at rtfghtby changing the amount of cotoratlon of the 
ECeterrremwdtr^bycontrofling reflect 
ror. For obtaining such antiglare effect, the EC antiglare 
rrd rror has its amount of coloration automatically control- 
led in such a pter.ner that upon detection of quantity of 
Incident surrounding and rear light, the amount of color- 
ation increases (i.e.. reflectivity decreases) when the 
surrounding light Is weak and the light from the rear Is 
strong whereas the amount of coloration decreases (the 
color fades, i.e.. reflectivity increases) when the the sir- 
rounding light is weak and the light from the rear te also 
weak and also when the surrounding light is strong 
regardless whether the light from the rear is strong or 
weak. 

Ae an exairt)te of airangemem <rf a rear light sensor 
tor detecting quantity of light from the rear In a prior art 
EC antiglare mirror, one disclosed in Japanese Utility 
Model Application Laid-open No. Hoi 1-172027 Is shown 
in Fig. 2. This EC antiglare mirror 1 1 is composed ol a 
transparerrt substrate 13 and an EC element 15 and a 
reflecting layer 17 laminated atthe back of the substrate 
13. A part of the EC element 15 and the reflecting layer 
17 Is removed to form a window ID. A rear Bgtrt sensor 
9 is provided at the back of the window 19 to receive Hght 
from the rear. 

As another example of arrangement of a rear light 
sensor of a prior art antiglare mirror, one disclosed in 
Japanese Ullllty Model Application Laid-open No. Hal 1 - 
131731 is shewn in Fig. 3. This EC antiglare mirror 21 is 
composed of a transparent substrate 21 and a transpar- 
ent electrode 25, an oxidizing color imparting EC layer 
27. en Ion electric conducting layer 29, a reducing color 
Imparting EC layer 31. a transparent electrode 33 and a 
reflecting electrode 35 laminated one upon another and 
the laminated elements are sealed In their entirely with 
a seeing resin 37 and a sealing glass 39. A part of the 
rear light reflecting electrode 351s removed to form a win- 
dow 41 and a rearlighl sensor 43 is disposed at theback 
of the window 41 to receive light from the rear. 

According to the EC antiglare mirror 1 1 of Fig. 2, the 
rear light sensor 9 receives incident rear Oght substan- 
tially as It fs and adjustment of sensitivity characteristic 
is performed by an electric circuit. As a result this 
antiglare mirror has the disadvantage that H requires a 
complicate electric circuit. Further, since the rear surface 
of the reflecting layer 17and portions of the EC layer 15 



1)5 734 A1 2 

and the raftering layer 17 exposed to the inner waB of 
the window 19 are exposed to air. they are vulnerable to 
corrosion and other damage. Furthermore, when It 
becomes necessary to appfy a prctooVe coating on the 

a reflet«rala^17ardthBlrmerwalloffhevvlndow19. 
maaHng must be made on the rear surface of the trans- 
parent substrate 18 to prevent the protective coating 
from extending to this portion and this requires an addi- 
tional processing. 

m According to the EC antiglare mirror 21 of Fig. 3, 
since (here are the EC layers 27 and 31 In front of the 
rear light sensor 43. the quantity ol flg ht received by the 
rear Bght sensor 43 Is causedtochangectaetoincrease 
and decrease In coloration of the EC layers 27 and 31 

75 nrtvAhstanding that the same quantity of rear light is 
incident to the mirror. In EC elements which are quick In 
the EC response. Increase and decrease In coloration 
are repeated aa the quantity of received tight changes 
wrth resulting occurrence ol f Hokarlng. 

so Further, the rear light sensors 9 and 43 can be seen 
from a drhmr of a vehicle always In the antiglare mirror 
1 1 of Fig. 2 and during color fading In the EC antiglare 
irurrw2iofF«.3aiidthi8r8dieadvaiittgeou6ina^ 
ance. Furthermore, the EC antiglare mirrors 1 1 and 21 

25 of Figs. 2 and 3 are cctoredin response to light of a red 
revolving light of an emergency vehicle and therefore 
there is likelihood that an approaching emergency vehi- 
cle is not noticed. 

It Is therefore an object of the Invention to provide an 

qo ECantjglare mirror capaUecrf easily setting an optimum 
sensitivity characteristic 

It is another object of the invention to provide an EC 
antiglare mirror which Is not liable to be Influenced by 
Increase and decrease In cotoratlon of the EC layer and 

ss besides the rear Bght sensor is not easily noticed by a 
driver ola vehicle. 

It Is another object ol the invention to prevent dete- 
rioration of the EC element and the reflecting layer, 
ft is still another object of thebwention to provide an 

<o EC antiglare mirror which does not respond to light of a 
red revolving Hght of an emergency vehicle. 

An electrochromic antiglare mirror achieving the 
above described objects ol the Invention comprises a 
surrounding light sensor for detecting quantity of light 

45 surrounding a vehicle, a rear light sensor for detecting 
quantity of light In the rear of the vehicle, an amount of 
coloration being changed in accordance with e^iantrtiea 
of Dght detected by these light sensors, and optical ffltsr 
means of a fixed Bght transmittance provided in front of 

so a light receiving surface of either one or both of these 
light sensors for decreasing quantity of light incident to 
said Sght sensor or sensore. 

Accordlng to the Invention, since the optical filter 
means of a fixed Bght transmittance is provided in front 

se of a llghl receiving suriace of either or both ol the sur- 
rounding Bght sensor and the rear light sensor for 
decreasing quantity of light Incident to these sensors, by 
ejecting a fitter characteristic of the optical filler means, 
an optimum sensitivity characteristic can be obtained 
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without requiring a complicate electric circuit. Further, in 

a case where the optical W^maaroiaprcvaad for the antiglare rrirrcr can be prevented, 

rear light sereor. It Is difficult tar adrlver of the vahfcteto In another aspect ot the inversion, the optical filter 

notice the rear light censor and so appearance of the means is madect the aaBJinareewv^ia cotaed. 

antiglare mirror Improves. s According to thb aspect ol the Invention, component 

in one aspect of the invention, there Is provided an parte lor composing the optical fitter means <*n bectovi- 

derAocrtorrfciintjoJarert^ ated whereby Increase In the oompcnerrte parte tor the 

rx>dyhavir*mieastatransparent« ^^^^^^^^^ 

errt electrode an electrochromlc layer and an elec- In another aspect of the Invention, the optical filter 

trcdafraliectlng layer laminated In the order from a front ro means Is made of a ^"* Wn J^^**^** 

surface side and being sealed in the rear with a seating designed to absorb or reflect f J^^^**;... 

resin and a seaBng glass, a surrounding light sensor for In another aspect of the Invention, the optical filler 

ScS St/ofS surreundinga vehWe. a rear means « optical* designed to decrease a red wave- 

In the rear of |r^ regie* of vtsMeraylnl^ 

the vehicle, an amount of coloration of eaid electrochro- is sensor. . . 

mic layer b.^ chafed aaamfance wto ACCfflti "2* ^.^^tT^TZ'^Z 

olllg^tlatectedbylheseser.swandap^ rjgrrt sensor does not respond to tight °^>* ""M^ 

rear Rght being formed in such a manner that said minor Bght of an " 5? 

rrudnloooyincludesarxr^ ernergericy veHde can be accurately recognized by the 

layer and the eiectrodeAeftecting layer are abeem or a x driver. M «,„ lrMt ^ n ^.i ha 

portion In which the transparent electrode and the elec- Preferred er*cdmente of * B J'^"* i » "» 

trohromlc layer are absent and the electee/reflecting described below with reference to the accompanying 

layer conaiitutea a haH mirror and said rear light sensor drawings, 

Is disposed In the rear ofsaid mirror mahbody so that In the accompanying drawings. 

rearfrgrrtreachesaiio^ receiving » , .. , 

sensor through the sealing resin and the sealing glass. Figs. 1A. iBand 1C are perspe<*re and sectional 

andopticalfiHer mear«rtafiffldDomtr«i«mritflncepro- views of an embodiment rt *™*"^ M(ini(ini 

videdWTpart of the path for incident rear tight from the Rg. 2 ie a ^^/^ a ^ n ° 

rear surface of the transparent substrate to the lighl of a sensor In the p^ at antiglare 

receiving surface of the rear Bght sensor for decreasing so Fig. 3 is a . example 

ouantttvot Earn Incident to the rear Bght sensor. of e Bertsor In the prior art antiglare mirror. 

'TEK fStSSlTm invention, since the Pga. 4A and 48 are eecSonal views showing an 

EC layer and the electrodaAeflecfjnB layer are removed example of arrangement of flltar means; 

In the path to the rear fight sensor (the transparent elec- Fig. 5 Is a block diagram showing an jaxarrple of 

IcdTrSbe left unread) or S^elee- * ^^^^rroSlTol 

trode end the EC taiyer are removed from the path and Invention with the EC J^^* 1 ^*^ 8 " 

fe«lectr«Mrel^ Japanese Patent ^catonNo H * «?f 1: . 

thepalh passes through the sealing resin and the sealing Rg.6lsadr<^alBgrBmshow6r^asp«aioexarrpiB 

glass and the filler means of a r«ed ligM transmitter** of the device of Fig. 5; „„^»„« n „ 

teZkledonthe P amOrKi^ac«ewherethefiter « ^J'^T^ST 

means consists solely of the half mirror), the rear light output of ^^^^^J' Bhow . 

sensor can detect quantity of rear light vnthout being Fio* 8A, 6B andSC ^^.f^^SS^ 

affected by Increase and decrease In cdoratton of the Ing ^elntt«osdl^^ of th^l^ 

EC layer Moreover, by selecting filter characteristic of means 14 of Fro, 6 In acoordance wrlh rotator. 



™ u » ... ...... ~ between quantity of surrounding Bght end quantity 

can easily be obtained without requiring e complicate of rear light; ^.^m,,*,, 

electric circuit Besides, since the EC layer and the elec- Fig. 9 Is a graph ^<**£ 

troderreflectJno layer are sealed with the sealing resin a colored area and a "~ 

and the seeling glass, these layers are not exposed to between quantity of BurrounrJna Bpht andquantrty 

alrar^thercrlrxadalertoratlonoftheselsyererjajibepre- so of rear light; ta^hnrwwm 

vented. Beeaee. e»etence of We titer means makes it RfJ- ^^^^ZT^T^t 

diflicull for the driver to notice the rear light sensor ttomawrefleetrvitytocolc^^ 

whereby appearance of the antiglare minor Improves. egefnfhe EC^Iarei^. 

tnarStheVaspecl of the inventjon, me optical fitter Rg. 11 ie a graph i**"**""* " 

monneh made fl^saallrmoiasswHch Is colored or « reflectivity due to retetton between quantity of eur- 

■■■ ■ '■■ • — " ■ of Fig. 6; and 



rmeo in grouno giaGB. 

Accorolrigtothls aspect of tnernventlon. component «=™» - ■ -~ B , 
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Referring fwtoRQ.1.anembodimerto1th8invon. (Q By means of a Beparate 

tic™«bedes*ibed. Fig, lAiaaperapedtoviewahcw. "TO!? ^ ^J^^J^Sl 

tag an outelde of an EC antiglare rrtrrar. Rg. 1B te a thin plate) " 

partial enlarged eectioral view taken along arrow A-A a *** t^HL ^^^?r,l«^ 

and Fig. 1C is a sectional vlwr taken along arrows B-B , seaflnogto^toabsc^orr^B^of ^ert 

in Fig. 1A. An EC antiglare mirror 47 Includes a mirror tight and thereby decrease W*^™*^** 

bodyessndamlrror matnbody49heWlnB*ontop6nlna . to ma rear "0»«m^*^^*™™^ 

ofths mirror body 65. The mirror main body 49 Is com- In Fto. 4B. an ^J^^^Sr^frf 

posed of a trartsparera substrate 51 (glass), a tranepar- similar structure ca attached to tne front wrfeoe of 

«^ alBrtroda an EC layer 55 and an , „ the rear light aartsor 12 todaaease quantity cl light 



electiode/reflectrrig layer 57 laminated in the described 



BWdem to the rear light sensor 12. 



oriarfrom thefront side and the entirety of the tamJnale 

is sealed with a binder 59 which constitutes a sealing Two or three of the methods (A) to (C) can be aiso 

resin arKiasealingo^ 61. Insteaddusing the reflect- i^oorH^entiyiFbrmal^ttdrfncult to respond to 

Ing layar 57 also as an electrode, a separate IranEparent , ff red revolving Eght of an emergency versde, wavelength 

electrode mmbeprovided on the from surfer cl the rel- selection characteristic may be imparted to the seating 

reeling layer 57. glass 61, 59, and optical lUtorlllms 75 and 77 so 

CorrwrportionsofmeEC layer 55 and the rellectiria that a red color in me order of 650 nrn to 700 ««™n >» 

layer 57 in the mirror main bociy 49 are remr^toform selectively ^^^^^^JZ^ 

a^^rxjrfcnsaandarearl^serewian^ 20 optically d^gned to 

ofCdemalltoinateriallsfixedryrJrovldedatthaback 650rrmto700r»nmaybeatta(*edtotrtese^glas6 

of tha recessed portion 63 In the rwln body 65. By this 81 or the W^v*^*lter^W*^r 

arrangement, rear light 7, ia received by therear tight ? Mf'^^J^^J^^^ 



sensor 12 throagn me recesseo poraon w. « ^^^^T'V^^S!^ 

o^t rt ycfligmoftherearlight7i can be detected with- » 59 or the optical «™ » «^ ^^ t ^T 

outbelng affected by Increase and decrease In the EC mam. II becomes "Matt to to '^^'^*™ 

layer 55 The EC layer 55 and the reflecting layer 57 are HgM receMngsurla^of toerear light "f » 

sealed wilhthesealirKireeinSgarKi the sealing glass6l toe rear nght censor 1 2 becorr^ less responsive to the 

fromthactrtsldealrandtoBreby are pra^rantBdlrom date- red revolving BgMof anerr^er^vahWft 

rioratino due to exposure to air. * An alternative to toe above described means (A) to 

Fo?form^^e^adr^63 In the EC layer (C) Is to construct *e ^J*^^.™* 

55 and the reflecting layer 57, the EC layer 56 and the a hall mirror and term the electroda/reflecting layer 57 

mirror by vapor deposition for example and then a part part thereof and thereby to Impart the alecrtrodeAeflect- 

Ze^XS^^^r Known rnet£d * ing toyerS^witoafur^^rr^.^^ae 

Alternatively, the recessed portion 63 can ba formed by a pari of the transparent e^*toj ^j*™™ 

masking the portion to form the recessed portion 63 and avoiding short drcurtir^ between toe to^ eg 

then the EC layer 55 and the reflecting layer 57 are trode 53 and the ela^octe/rdlectirtg lay^. By tote 

formed by vapor deposition or a like method (the reflect- arrangement, the fBter means can be termed wrth the 

ing layer 57 should not extend over the EC layer 55). « electoxlerfeflecting layer 57 onr* 

^pmtofananlncldemllgMpa*73fortherear As eh™ in Fig. ^F^J 7 J^^^ 

i^WTlfromtoerearsurfa^ofthetransparentsiroetiBJe rear side ol tomlrrw body 65 an optical iTtor plate 

51 to thellght receiving surface l2aoftherearllghlsen- 69 Is fixedly flhsdntiite opering 67^ nftemtoorbody 

eor 12 la provided optica, filler means of a fixed light ^fT^^^^^mfJl^ 

transmission rate tor decreasing quantity crl Incident light « material Is fixed at the back d^*™* 1 m J*j™" Jr 

to the rear light sensor 12. The optical filler means can The optical tiller plate 69 (uncttorrs todecrease o^aritity 

be constmctedinone of the Wiping mannere: tf '^^^^^^TJh^ootical 
In Figs, 1A to 1C, an orample In which the optical 

(A) By means of the sealing glass 61 titter means are piovtded totolh ^J^™****™ 

Tr* optical liter means can be constructed so Is Dlustratsd. Hovvever. depending upon ,to 

with the sealing glass 81. i a, by constructing the providing the antiglare rmrcr, M • »^J»» 

sealing glass 61 wfth a colored glass such as a may be PWidedcn onry one oftoese s^*"^ 

bronze glass or by forming the rear surface ol the example, the antiglare mirror *P^* 

sealing glass 61 in a ground glass by blasting. ofpreventingrespormetoaredre^^ 

f^B/rr^ns of the binder 59 * fr^ means may be r^dwlytor the w W«nBor 

The optical filler means can be constructed 12. if pwisicnoltiie 

wlth toe binder 59 by coloring toe binder 59 wrto a sanwIsarfTrdBrrlforar^rrgT^ 

IT ^ Istictoadeslred one, theq^fatermear«rr^ be pro- 
vided tor one sensor only. 
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The adjustment of eer*itrvrry characteristic by the llr*pr»wert^cea ^'^J^™£ 

opttcal mar moans acwrtfno to »e invention will now ing a v^e and deer^ te ^ua 

S^^P^^lTbamada about an «am- ^^j^^^^JJ^a^ 

KSIfSSr^ toconiudiva cell which receives light In B» raar of tha 

iT^^Zf X XL c^ehXo\£ » ^andaaMa^froa^p^odoonlrol means 

f^^T^T^Z^SX baln 0 a n ^edinpam B6 ..na ! ^^a^ r -- 



" ff :„;. ™ u (fin m -H- being armrtQed in parallel inaieecoacttioop, aim, wnwi 

wwn mwrta for generating an oscillation signal of "IT of tha first photocondudlve call 
tw el and an ^^b^gnal c^-le£ J^f"? 

alternately, said oscillation means being capable ol ino> rJ^n^tateshMtaned whereas, when tte value of 



* ** "hl^L^^^^^SL' " diseases, duration of the other 'level o« oscillation eig- 

bly controlling duration of one of the "H" and *L lavelsol °~T~rL^~T B rirlua -q™. cniirce tar driving the 

■nrespc^toBgWoABmilydatacledby^ surround^g PJ^SS of™ VoteSa^lad from tha 

light quantity detection means and variably ogling ^JZ^^JS^S^^^'^ 

duratior»o) tha other of the "H"and"L-level80ttheosal. * ^V^S^^MamSbt the oscfflaBon 

rearSgMql^d*^ color 
fwdriving the EC elemerrfcand EC elemerrtdrrve means ^^X^^^SSanM Is at the 
tar inverting the polity of dr We vohaoe supplied frorn ^^^^? a "SS« ration 
the drive po*er source in 'eapcnso to the "rf or -L level » ^^^^0^3 at the other level, 
of the oscillation signal generated by said osdDatton rZ^Z^^ ^rrtion a,, to™ of color- 
means and applying the inverted drrve voltage to the EC ^S^^ZS 
element, said Inversion period control means performs alien is controlled by ccrtroJflng du ™^"™"^" 
So? when said EC element drive means Is so set iheosolllatJon ^^^^^^^£5 
SwHtdrhZfteECelemertmaCTlwin^ngdirer^ a BgMquantity and controlling duration of the other level 
TZ^^STSZmZ^Mn a color o?the Elation signal In accordance ^ !»■<«■£ 
£T™ Z^ a ftt«oC3^ tt^llaton signal, quantity, and changing the duty factor of the oscfflabon 
Z. wrl *e ™^rTBght cLn- stonal SlrHsHlss.jflldenththelriveriUontoc^eaoh 
^O^olCC^^^u^m^ 
vvhen^suVrourvJingfiam quantity is smaDer. the dura- • the rear tight, a «ru«ure *<^**»?* ^ 
qua^islarrjer.theduratlon of thectiier level is shorter required, so that the structure of the device can be aim 
arri, whan the rear Ught quantity Is smallar, the duration plHted. ^,*m 
Xother level fclarga^when said EC element ^^IVS£^T^^ 
drive means Is so set mat It drives the EC element In a « ttonotone (awoUrlllw ^^"S^^SS 
color fading dlrecUon at the one level of the osclDatlon with the hw^J^^ 52««S 
dorolandmacdorirrroa^ SjTJTiKE!!^^ 
ofZoscfflaltonslgnal. Insuch a manner lhat when the ^^^i^SreSS 
eurrounding light quantity is larger, the duration of the the rear BgW quantity * rwde by the 
r^elral IstorWand, v^entitesurroundlng llghtcuan- so period control ^Xre^nnec^ 
tity Is smaller, the duratiw or me one levdie shorter and strong, * e j i ^ a ™^™ '^^"^^^^ ^,1,, 
^whentherearligWquantityistoger.therJurat'onof in ^riesto thef>stand 

thenar level Islonger and, whenthe rear llahlquarrtity make «^»^J^jJ EL?Jfi2£ 

by an EC element comprising: oscillation means com- rear Ughl. 
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An errtxtfmert in whkt. the optical ntar maamj drarh 24 is s* r^etthal it drrvee the E f d^j°J™ 

made according to the invention is incorporated in the color W 

^^vffia^o^Talri^Kt tHyls^er.thed^otlheonelevelteshorlerand 

nSJrSLdofthevehWa light quan- ^^'^^SS^SST^ 

of linntfromthe rear of the vehide and isdispcsed In the Bytrwcot^^an^of colorawn « contmu- 

mirror body facing rearward of the vehicle. A fitter 77 ously controlled. Thai Is. when the surrtumdlnfl OgM te 

(eg., c^f7erdate69of Rg 1Q is^ed in front weak. ***** ™V* 

of a Bght recaMng surface 10a of the surrounding light amount of 

cpiantty detecteon drcuit 10 to attenuate surrounding » light quantity so that ref^*v.ty drops " "^"> 

Wt properly. A filter 79 (eg. sealing glass 61 and State is mailed. When ^ajw*, h* * efron* 

sailing rostn 59 of Fig. IB) la disposed In front of a Bght sensttMty to the rear light decreases with resurfing 

SJTrtaw ri^therearwartrtydetection increase in difficulty in «torati<m and maintenance of a 

circuit 12 to attenuate rear light 71 properly. If only one high reflectivity 

cf*e(aters77and79issuflidertforc*iair*gadesired a> A specie example d the dwcei ^f^B*»K 

sensitivity charaderistJc. the other Is unnecessary. antigJaremlrrcrlsshownfr! F^.e. '"^J^"*£ 

An osdlation drcult 14 generates escalation signals corresponding to those of flg, 5are 

of "H" level and V level alternately and repeatedly. The same ^nce *aradeni in thrs d ^^^surned 

cecSlallondrciiltUlsEoccreliuctedthato^onofthe that an V level of an osdlfafion signal oarantal by the 

"H" level and duration of the V level can be individually * wlMcn an^ 14c^tutes *»™ ^ ™ " 

controlled. Oscflletlor. period of the osdllaton drcult 14 level l8 ^^^ e J^Z 

should preferably be 10 ms or below for concealing the used for drwmg in the color imparbna^M^and tne 

c^eoimelightrnfadinflandinpan^olcdorfromthe other levd Is used for driving i "^ < ^*^* r ** 1 ^ 

human eye. An Inversion period control drcult 16 variably A drive power source 22 receives do voltage of + 12V 

controlsduration of one of the "H" and "L" levete of the » from a battery and converts it to dc «|^* *«f + 

osdMlon signals generated by the osdllation drcuh 14 I.BVbyarwdllvepcwersajrcecMaSarvJalso todo 

frTX^eVthe^gh. quantity detected by the sur- vd^ofabwrM ^"SSlZZESlSl 

rcnrrX llaht quarrWyd.rtor^diwJtlO. The Inversion 2ft By constructing these posrtiveand negative power 

pZd o2 2w variably controls duration of the souroadrcults28arrd28 wnha swr^power source, 

oW cT™l? "L" leveie of the oscillation elgnala * «P<^™«^»^^^^i^ 

gwerTter^thaosdll^ vrfien It Is Incorporated In the^^ 
^^deter^by^rearligwo^detec^ 

A drive power source 22 eupoilee e drive power to drcuit 16 in rtsfeedc**tc«pThere ™ ^?J *£ 

the osciHefondrcuH 14 and the EC dement 20. An EC « 

element drive drcult 24 Inverts the polarity of the drive quanBty detection clrcurl 12 In the Inversion period con- 
voltage supplied from the drive power source 22 and t/ddreuH16. ^^,» ln ^*« n «iiin- 

ePpBes the inverted voltage to the EC element 20. The '^^^^^J^**^ 

thereby controlling the amount ol colcralicn in accord- ten drcuit 14 indudes a color ^^fP^f 8 

ance wfth duty factor of the osolllallon signal. «f araUon sectton 16a ,anda <^*^"™» g» 

The oorrtrol of duty factor by the Inversion period generallon section 16b. The ^ D I^^T^^ Q 

control drcult 16 is as follows: operation 8 ^f 1 ^ a JTf ll ^ ?~ , m «Lj « 

Thelnverslonr^cdcorrtrolctrcuttlBperfc^ surrounding llohtdertection 

trol. when the EC element drive circuit 24 is so set that dUMH corrected in aeries! " 

It drives the EC element 20 In a color Imparting direction so ansa TO <^«^"*£* 

at the one level of the osciltaticn signal and in a cotor fading side pulse B^^^^ f^l^! 

farfrvjdirec^attheotherlevdotthecscaiationdgnal, 12 cwttMnp. ihe rear 

Insudi amannerthat, whenthe surrounding light quan- R3 and adtode W eonmetod In pareJW fMOM K 

tity is larger, the duration of the one level is shorter and, and resistance R4 connected in parallel to B»CdSl2. 

!E iX™nd>ng light quantity smaller, the dura- * CdS has a ""J 

tionofthecf.ele^islcngerarKJtl^whent^rearBaht ancedecreeiiesa^a^yo^^^^res^- 

quantity Is larger, the duration of the other level Is ahorter anca ^»^^^SS^^l2SR 

aM whenthe rear light quantity Is smaller, the duration In the oscillation * 

of ihecther level ia larger and. whenthe EC elemenl dive cuil14r>fF»6.aflBr«w.nf^.7,ttiepenodt1 of H 
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iwsi changes in response to rear Ifcht quantity (U. the to weakened ae the surraurxfing lioMbeeomes Btronfler 
period becomes shorter as EgmquarrSty increases, thai than a certain value. Further, according to trie equation 
Is. as it becomes brighter) and ttw period t2 of V level (1). resistance vali»r12 of CdS 12ctoeasasasttorear 
changes in response to surrounding fight quantity fi e., Barn becomes stronger and. therefore, the color fading 
the period becomes shorter as light quantity Increases, s energy suppy period t1 Is shortened. However, since 
truaia. as rt becomes brighter). When the surrounding there is *e resistance R3, the deCTeasing tendency 01 
llgtrto^arr%airfth8rBarlteWquBn%areeqMtoeach the period t1 Is weakened as the rear Ughl becomes 
other, 11 becomes equal to t2a3 shown In Flg.SA. vVhen stronger than a certain value. Consequently. In an area 
thesurrourxtjnglio^quan^issrnaflettf^therealight where both the surrounding light and the rear light are 
quamrKy,rl benmas smaller than t2 as showntoF)g.8B. w strong, Utaduty factor of the osdllaJon slgniU beoomes 
When the surrounding fight quantity is larger than the stable at about 50% and deference between we cotor 
rear light quantity, t1 becomes larger than t2 as shown Imparling energy and the color fading energy becomes 
in Hg. 6C. As will be described later, color fading energy small. Assuming now that characteristic of reflectivity « 
issued to theECelemem 20 c^rQtr«periodt1 and the EC antiglare mirror is as shown m Rfl- 10, ahigh 
color Imparrjng energy Is supplied to the EC element 20 » reflecthrily crisract»fetJc Is realized at toe duty tactorof 
cturing M peM t2 and. accordingly, a color imparting alx^sr^a^acdortedexIstBtothereby.srr^rtonei 
tendency appears when It Is smaller than 12 and a color On the other hand, according to the equation {2), 
fading tendency appears when tl is larger than t2. resistance value r10 of of the CdS 10 increases as the 
If, In controlling the amount of coloration In accordance surrounding light becomes weaker and, therefore, the 
with relation between surrounding light quantity and rear » color imparting energy supply period t2 is prolonged, 
light quantity, division of a color imparting area and a Since, however, there Is the resistance R2, the increas- 
cotor fading area Is made along a solid line A In Fig. 9. lug tendency of the period t2 Is weakened when the stir- 
there wffl eriee a case where, when the surrounding light rounding light becomes weaker than a certain value. 
Is strong (ag„ 5 to 3D be or over) color Is Imparted II the Further, according to the equation (1). resistance value 
rear light is 6trong notwithstanding that (here is no need & ri2 of the CdS 12 increases as the rear fight becomes 
for coloration. Therefore, it is desirable that when ft Is weaker and, therefore, the color fading energy supply 
brtaWwImthesurrounlrigtigmb^gstrcmgerthanapre- period O is prolonged. Since, however, there is Ihe reeist- 
determined value, this area should be made a color fad- ance R4, Ihe increasing tendency of the period tl is 
Ing area as shown by a cheln-and-dot Dne B regardless weakened when the rear light becomes weaker than a 
oftherearlrghtquarrtity. Further, according tothecSvieion ss certain value. Consequently, in an area where both the 
of area bythesoUd line A, there wSI arise a case where, surrounding light and the rear light are weak, the duty 
when the surrourtolng light Is very weak (e.g.. 0.02 be or factor of the oscillation signal becomes stable at about 
below), even a very weak light from the rear will cause 50% and difference between the color Imparting energy 
coloration. Therefore, H Is desirable thai when ft Is dark and the color fading energy thereby becomes email, 
with the surrounding light being below a predetermined ss Corteequently, the EC antiglara mirror becomes of a sut- 
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be made a color fading area as shown by a dolled line faded state thereby is maintained. 

C in Bg 9. By the above descrbed operation ol the oscillation 

The resistances R1 and R3 connected in series to circuit H the EC antiglare mirror acquires a character- 

the CdS 10 and 12 in r^. 6 are provided for performing « iulie according to which rafk*tivity ch^^eh^rnin 

the function of Ihe chaln-and-dot line B In Fig. 9 and the Fig. 1 1 depending upon the surrounding Bghtand the 

resistances R2 and R4 connected in parallel to the CdS rear light. In Fig 11. let us assume a case where trie 

10and l2arer^edtorpeiforrnlngthefurictlonof the sensitivity characteristic Is changed J" * 

dotted line C in Fig. 9. More 6pecilicatly, the periods t1 that the coloring start pant C is ahmed to point ttH th» 

arrit2tf>TaridVleveteoftrffl08dt^ « change Is to be achieved by changing values dr the 

oscillation circuit Hot Fig. 6 are crossed In the follow- resistances R1, R2. the curw^rna^n^rellectrvay 

inamamer ot70^ b*ccmesa8Shc^byachaln^Klctlinern Fig. 

V 11shc^r^thatir»balarKMOfthecurvelslosLlf.onthB 

11 .{(R4.r12y(R4 + rl2) + R3}-Clx1.1 (1) other hand, this change is achieved by changing *ans- 

so rrflta«»ol1herearlkjMfflter79tf^ 

t2 = KR2-no)/CR2 + riO) + Ri}-Cixi.i (2) ing the circuit, the curve of Fig. 1 1 is vertically shifted in 

,v " parallel (i.e.. the curve Is shifted upwardly in parallel 

where r10 represents resistance value of CdS 10 when bansirtttance decreases and If Is shifted down- 

and rl2 represents resistance value of CdS 12. wardly in parallel when traruartttojiK»uKrease8)and the 

According to the equation (2). resistance value r10 ss balance of the curve ib maJntetoed. 

ol CdS 10 decreases as the surrounding fight becomes In Fig. 6. the oscillation arcurt 14 prod^osalla- 

SrSSr and, m^e the color IrrpaZgV.ergy sup- «on signals havlngjHIevel ^^J^^ 

ply period 12 Is shortened. However, since there Is the of about - 1.6V. A capacitor C4 Is provided for preventing 

resistance R1. the decreasing tendency ol the period 12 occurrence ol noise on the power supply ana The EC 
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elameme^circuft 24 has tywe«l<*ing transistors Q1 
and 02 which are complementary push-pull connected 
between positive and negative power source voltagas of 
about* i.6Vand-l.6V Resistances R6 and R7 are con- 
nected In series between the pwer supply One of about s 
+ 1.6V and the output terminal ot the csdBation circuit 
Hand vottaga at the |unctton of the resistances RBand 
R7 Is appHed to the base of the transistor Q1. Resist- 
ances R8 and R9 are connected In eeries between the 
powersupl>»yllnec*Btout-1.6VaT^ re 
of the ©scittation circuit 14 and voltage at the Junction of 
the resistances R8 and R9 Is applied to tha base of the 
transistors 02. By adopting this construction, when the 
output of the oscillation circuit 14 is at the "H* level, the 
transistor Q1 Is turned otl and the ttanslstorCB Is turned 1S 
on thereby supplying energy in the color fading direction 
to the EC element 20. When the output of the oscillation 
circuit i4fcatthe"L"levet. thetranerctorQI rs turned on 
and the transistor 02 Is turned off thereby supplying 
energy in the color Imparting direction to the EC element K 
20. Since resistances R10 and R11 which constitute 
energy supply restricting elements are connected In 
eeries to the transistors Q1 and 02, supply of energy 
(supply of current) In the color Imparting and odor fading 
directions is restricted wtiereby power consumption and x 
healing of the EC element 20 are restricted. Since the 
EC element 20 is electrically the same as capacity, time 
constant circuits are established with the resistances 
R10 and R11 (R10 and R11 are respectively 5 O ) 
whereby speed of response in color imparting and color so 
fading Is reduced. Accordingly, while running at night, too 
frequent repetition of coloration and cotor fading which 
is caused by street Hghta, shop rights and headlights of 
vehicles running on the opposite lane and Is rather Irri- 
tating to the human sense can be effectively prevented, as 

tn Fig. 8, a switch 8W1 Is provided for fbdng the out- 
put level of the oscillation circuit 14 compulsorBy to the 
color fading mod e by operation of the driver. When the 
switch SW1 is turned on, the oscillation circuit 14 stops 
escalation because voltage on the input side of the *o 
Inverter 30 Is f bred to "H" level and, accordingly, the out- 
put level of the oscfflatjon circuit 14 is lixed to "H" level. 
The transistor Q1 therefore Is fixed to the off state end 
the transistor 02 to (he on state and the EC element 20 
Is brought Into the color fading mode. « 

Another embodiment of the Invention le shown In 
Figs. 12A and 12B. This EC antiglare mirror 83 has its 
sensors provided outside of the mirror region, tn a front 
opening of a mirror body 85. thereto fixedly secured a 
mirror main body 87. On the front and rear sides of the so 
lower portion of the mirror body 85 are formed openings 
89 and 91 optical filter plates 93 and 95 are fitted Itxedly 
In these openings 89 and 91. Al the back of the optical 
frtter ptatea 93 and 95 are securedf ixedly arear Bght sen- 
sor 12 arxi a surrounding light sensor 10. ss 

By selecting suitably transmittance of the optical fil- 
ter plates 93 and 95. a desired sensitivity characteristic 
Is obtained, II either one of the optical fito* plates 93 and 
95 is sufficient for obtaining a desired sensitivity charac- 
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teristic.tteothercptje8JM^ 
optical filter plate 93 fseo constructed that It will attenuate 
red tn the order of 650 ran to 700 ran. the sensors will 
become less responsive to a read revolving light 

ki the above described errtwdknents. description 
has been made about a case where the invention ie 
applied to an Inner mirror. The Irrvention Is applicable 
also to an outer mirror. 

1. An elactrochromlc antiglare minor comprising: 
a surround light sertawtordeter^ 

tity of light surrounding a vehicle; 

a rear light sensor for detecting quantity of 
Earn in the rear of the vehicle, an amount erf colora- 
tion being clwrBedlnacoordarcewltho^arrtltlesof 
fight detected by these light sensors; and 

optical filter means of albced Bght transmrt- 
tanee provided in front of a light receiving surfaceof 
Bith«roneaix^ erf tiwse light sermorsfordecr eas- 
ing quantity of fight madam to said light sensor or 
sensors. 

2. An electrochromic antiglare minor comprising: 
arnlrrormaln body having atleastatrarrspar- 

ent substrate, a transparent electrode, an electro- 
chromic layer and an etecttodeAeflecting layer 
laminated In the orderfrorn a front surface sldeand 
being sealed in the rear with a seating resin and a 
seating glass; 

a surrounding light rjensorfordetectirtg quan- 
tity of Bght surrounding a vehicle; 

a rear light sensor tor detecting quantity of 
Gght in the rear of the vehicle; an amount of colora- 
tion ol said etectrochromfc layer being changed In 
acceptance with quantities of fight detected by these 
sensors: and a path for Incident rear light being 
formed In such a manner that said mirror main body 
includes a portion In which the etectr«*rcmic layer 
and the eledroo^etlecflng layer are absent or a 
portion in which the transparent electrode and the 
electrochromic layer are absent and tha etac- 
trodetfeftectmg layer constitutes a hall mirror and 
said rear light sensor Is disposed In the rear of said 
mirror main body so that rear light reaches a light 
receiving eurlace of the rear light sensor through the 
sealing resin and the sealing glass; and 

optical filter means of a lixed Bght transmit- 
tance provided In a part ol the path for Incident rear 
light from the rear surface of the transparent sub- 
strate to the light receiving surface of the rear tight 
™tordrJ^g^an%ef light incident to the 
rear light sensor. 

3. An electrochromic antiglare mirror as defined in 
claim 1 wherein said optical IBter means Is made of 
the sealing glass which Is colored or formed In 
ground glass. 



An electroehtwsc antiglare mirror as defined in 
claim 2 wherein said optical rater means is made of 
the sealing resin which Is colored. 

An electrochromlc antiglare mirror as defined In « 
daim 2 wherein said optical fiRer means is made of 
a film or a thin plate which Is optically dsslcnud to 
absorb or reflect a part of incident fiflht 

An electrochromlc arrHrJare mirror as detlnad m any » 
rfclaimsl^wherdnsaidopticaJfiltermeansisciJti- 
caily designed to decrease a red wavetength region 
of visible ray in light incident to the rear light sensor- 
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FIG. 4A 
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FIG. 7 
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FIG. 8A 
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FIG. I I 
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